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© Pump device. 



© Three cylinder pump (1,2,3) device having dis- 
placer members (5,6,7) driven by hydraulic cylinders 
(22-24) and a control mechanism (31) programmed 
to ensure constant values for suction as well as 
delivery of the device, the control mechanism (31) 
comprising a position recorder (36.38) for the dis- 
placer members (8-10). 
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The invention relates to a pump device having 
at least three dispiacer cylinders of the piston-, 
plunger-, piston membrane or similar type placed 
in parallel, of which dispiacer members are driven 
by pistons in hydraulic cylinders driven by a drive 
medium supplied by a motor driven pump t and in 
which suction-and pressure valves are present 
which are connected to the dispiacer cylinders at 
their suction-and pressure sides respectively, which 
device is prpvided with a control mechanism that 
has been programmed so that in use the quantities 
delivered as well as taken in per unit of time have 
constant or substantially constant values. 

In pump device of this kind it is of importance 
that the quantity delivered per unit of time and the 
pressure furnished are as uniform as possible and 
thus that there are as little accelerations and decel- 
erations of liquid masses as possible in the pres- 
sure duct as well as in the suction duct If vari- 
ations in quantity delivered and peaks in pressure 
can be avoided pulsation damping means are ren- 
dered superfluous totally or substantially. Then it 
becomes possible to apply pump device of this 
kind in those cases where such means can be 
used hardly or not at all such as at temperatures of 
over 100 degrees centigrade or at a very high 
viscosity it is also of interest that as a result of the 
non occurrence of pulsating means the duct sys- 
tems are much less loaded dynamically. 

In accordance with the invention for controlling 
the supply and discharge of the drive medium a 
valve controlled by the control mechanism is 
present for a valve each of the hydraulic cylinders 
and that each of the dispiacer cylinders is provided 
with a recording device for the position of the 
dispiacer. the outgoing signal of which is carried to 
the control mechanism. 

The suction-and pressure valves which have 
been connected to the dispiacer cylinders may 
take the form of non return valves. In a preferred 
embodiment of the invention these valves have 
been carried out as non return valves which can be 
controlled from the outside, whereas the control 
mechanism is capable of providing a control signal 
therefor. 

Sometimes it is desirable that the valves are 
allowed a certain lapse of time for their opening or 
closure. In that case it is of advantage if the control 
mechanism is established so as to provide at the 
end of each suction-or pressure stroke of the dis- 
places a period of standstill in which the valves 
have an opportunity to open or to close. This is of 
particular interest in cases where high viscosity 
liquids have to be purnoed. 



A preferred embodiment is characterized in 
that the control mechanism has-been established 
. so that the suction stroke is carried out by the 
displacers in an accelerated way and that before 

5 the beginning of the pressure stroke a precompres- 
sion takes place. This is of particular interest if the 
liquids are compressible to such an extend that a 
uniform delivery during the pressure stroke is ad- 
versely influenced. 

io The invention will be explained in view of the 

drawings in which: 

fig. 1 shows schematically an embodiment of 
a pump device according to the invention 

fig. 2 and 3 are schemes of the hydraulic 

is systems with the control mechanisms of this pump 
device in two embodiments 

fig. 4, 5 and 6 are diagrams in which on the 
horizontal axis the time and on the vertical axis the 
quantities delivered by the displacers per unit of 

20 time have been represented. 

In fig. 1 three pump cylinders have been in- 
dicated with the reference nummerals 1. 2 and 3. 
In these cylinders are reciprocatingly movable dis- 
placers 5. 6 and 7 which are driven by rods 8, 9 

25 and 10. Connected to the cylinders are the pres- 
sure valves 11,12 and 13 leading to pressure duct 
14 and the suction valves 15, 16 and 17 connected 
to the suction space 18. 

The dispiacer rods 8, 9 and 10 are driven by 

30 the pistons 19. 20 and 21 (fig. 2 and 3) which are 
located in cylinders 22. 23 and 24 and are driven 
therein by a drive medium that is supplied by a 
pump 25 which is driven by an electric motor 26. 
As a rule the drive medium will be oil, whereas for 

35 the pump 25 an adjustable plunger pump may be 
chosen. The pump sucks the oil from a supply, in a 
reservoir 27, into which the oil also returns. In the 
ducts from the pump 26 to the cylinders 22, 23 and 
24 and form these cylinders to the reservoir 27 

40 valves 28. 29 and 30 have been mounted which are 
controlled by an electronic control mechanism 31 
established in such a way that the cylinders 22. 23 
and 24 receive by way of the valves 28, 29 and 30 
the correct amount of drive medium or can di- 

45 scharge this medium to induce the speeds io the 
displacers 5, 6, 7 which they require to provide 
total quantities delivered and sucked up which are 
as uniform as possible. 

Each of the cylinders 1. 2, 3 is provided with a 

so recording device 36, 37. 38 connected to the rods 
8, 9 and for the position of the piston 5. 6 and 7 in 
these cylinders. The outgoing signals of these de- 
vices are carried to the control mechanism 31 . 
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In the schemes according to the figures 2 and 
3 the control mechanism has been represented 
with its connections to cylinder 24 only in order to 
simplify the drawings. Identical connections exist 
with cylinders 22 and 23. From the control mecha- 
nism extend finally the connections 32 to the 
vaJves 11, 12 and 13 and 15, 16 and 17 in order to 
give the opening and closing commands to these 
valves. 

The scheme in accordance with figure 2 repre- 
sents the hydraulic system for the piston move- 
ments as represented in the figures 4 and 5. In 
these figures has been given in the form of dia- 
grams how the control mechanism 31 has to be 
established to obtain the piston movements de- 
sired. In these figures have been given the time on 
the horizontal axis and the piston speeds on the 
vertical axis. These piston speeds are propartional 
to the quantities delivered per unit of time by the 
displacers 5, 6 and 7 as far as the parts of the 
diagrams are concerned which extend over the 
time axis and to the quantities sucked per unit of 
time for the parts below the time axis. The curves 
for the pistons 1 9, 20 and 21 have been indicated 
here with the reference numerals for the pistons 
themselves. In order to keep the sum of the deliv- 
eries of two pistons constant (the third piston then 
carries out a suction stroke) it is necessary to 
include a short period of standstill in the piston 
movement (33 in diagram figure 4). This is not the 
case if the piston movements are controlled as 
represented in figure 5 (a so called oblique 
sinusoidal movement). 

In the embodiment as represented in figure 6 
precompression phases 34 are created which are 
used by the displacers to precompress the liquid 
sucked in prior to its discharge through the pres- 
sure valves. In this case the suction strokes are 
acceilerated. As the precompression does not lead 
to delivery the total delivery of the pump device 
remains constant. 

Belonging to this embodiment is the hydraulic 
system according to figure 3. As shown therein 
also the return ducts 35 are carried through the 
valves 28, 29 and controlled by the control mecha- 
nism 31 so that the oil is not returned directly to 
the reservoir 27. In the case of figure 2 the cyl- 



inders are interconnected at their drive rod sides 
so that no direct return duct is required and one or 
two pressing cylinders may drive one or two suck- 
ing cylinders. 

5 If a return duct indicated with 35 is present, 

this is provided with an overload valve (not repre- 
sented). 



70 Claims 

1. Pump device having least three displacer 
cylinders of the piston-, plunger-, piston membrane 
or similar type placed in parallel of which displacer 

75 members are driven by pistons in hydraulic cyl- 
inders driven by a drive medium supplied by a 
motor driven pump and in which suction-and pres- 
sure valves are present which are connected to the 
displacer cylinders at their suction-and pressure 

20 sides respectively, which device is provided with a 
control mechanism that has been programmed so 
that in use the quantities delivered as well as taken 
in per unit of time have constant or substantially 
constant values, characterized in that for controlling 

25 the supply and discharge of the drive medium a 
valve (28, 29, 30) controlled by the control mecha- 
nism is present for each of the hydraulic cylinders - 
(22, 23, 24) and that each of the displacer cylinders 
(1 , 2, 3) is provided with a recording device for the 

30 position of the displacer, the outgoing signal of 
which is carried to the control mechanism. 

2. Pump device according to claim 1, char- 
acterized in that the suction-and pressure valves - 
(11. 12. 13 and 15, 16, 17) have been carried out 

35 as non return valves which can be controlled from 
the outside and that the control mechanism is 
established for providing a control signal therefor. 

3. Pump device according to claim 1 or 2, 
characterized in that the control mechanism (31) is 

40 established so as to provide at the end of each 
suction-or pressure stroke of the displacers (5, 6, 
7) a period of standstill in which the valves have an 
opportunity to open or to close. 

4. Pump device according to any of the pre- 
45 ceding claims characterized in that the control 

mechanism (31) has been so established that the 
suction stroke of the displacers (5, 6, 7) is carried 
out in an acceilerated way and that before the 
beginning of a pressure stroke a precompression 
so takes place. 
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FIG. 2 
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FIG. 3 
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